Summary: Brains of small, adult laboratory animals, fixed by formalin-perfusion, and cut into pieces usually 2-3 mm thick X 3-5 mm2 are placed into a solution containing: 7% aqueous solution of potassium dichromate 100 ml, 99.5% ethyl alcohol 40 ml, concentrated formalin 10 ml, distilled water 50 ml, for 24 hours. The process is repeated with a freshly prepared solution for another 24 hours. The pieces are then transfered to a 3.5% aqueous solution of potassium dichromate for 48 are put into 90% and then into 100% ethyl alcohol for 30 minutes respectively, creosote-benzene (1:1), benzene and mounted with or without cover glass applying Entellan neu. This procedure gives high quality impregnation and it takes about one week to complete.
Small mammals such as mice and rats have proved to be the most valuable and most frequently used laboratory animals in research. They have been successfully applied in such scientific fields as neuroanatomy, endocrinology, neuropharmacology, neurophysiology and other studies to which they are particularly well suited. So accordingly, numerous data with these animals has been accumulated.
In the course of study on the silver impregnation of neurons in the central nervous system of several small animals, one of the modifications of the Golgi method was found to be especially effective in the research on the brains of small adult laboratory animals such as mice and rats. This method is described in the present paper.
Procedure
Just before the commencement of each experiment, reagents have to be freshly prepared and it is advised that they are used soon after they are made.
(1) dichromate-alcohol-formalin solution Prepare solutions A and B separately in the following proportions:
A. 7% aqueous solution of potassium dichromate 100 ml B. 99.5% ethyl alcohol 40 ml concentrated (about 38%) formalin 10 ml distilled water 50 ml Mix A and B while stirring gently. Tissue specimens obtained from animals which have been anesthetized and perfused through the heart first with saline and then fixed with buffered formalin are recommended.
Step 1. Cut tissue into small pieces usually 2-3 mm thick X 3-5 mm2 and immerse in the dichromatealcohol-formalin solution prepared as written above, for 24 hours. A slight turbidity sometimes occurs in the solution after 24 hours, but this can be disregarded. This process is valuable for this method, and should be repeated with a freshly prepared solution for another 24 hours.
Step 2. The pieces are then immersed in a 3.5% aqueous solution of potassium dichromate for 48 hours.
Step 3. The pieces are then blotted with a filter paper to remove the adhering dichromate solution on the face of the pieces, and next, they are placed in a 1% aqueous solution of silver nitrate for 2-3 days. Rinsing the pieces in distilled water at this stage is considered to be superfluous.
Step 4. Frozen or celloidin sections are cut 70-100µm in thickness and put first in 90% ethyl alcohol for 30 minutes, then into 100% ethyl alcohol for another 30 minutes, placed into creosote-benzene (1:1), benzene and mounted in Entellan neu (E. Merck) with or without cover glass.
Results and Comments
Several examples of the results obtained by the present procedure are shown in Figures 1 and 2 . Nerve cells and spinous dendrites appear clearly outlined and the precise morphological characteristics of dendritic spines of various sizes and shapes are well impregnated. Although some neuroglial cells and blood vessels are also impregnated, they are generally not in sufficient profusion to obscure the dendritic trees.
Successful impregnation of neurons in the central nervous system of the small animals fixed by formalin-perfusion is thus achieved. The critical timing of preservation in formalin after removal of the brains has been eliminated and materials fixed for 48 hours to several years seem to give equally good results, however, materials obtained from new born animals seem to give insufficient results. It is to be noted that good results can be obtained usually at room temperature, and by slightly varying the time and temperature to compensate for changes in room temperature and seasons.
The usual reagents used in the Golgi methods are dichromates, osmium tetroxide (osmic acid) or formalin and silver nitrate. On the other hand, some synthetic surfactants have been applied recently in the silver impregnation methods for neurons (Ogawa 1990 , Tokuno et al. 1990 ). The molecular mechanism involved in the silver impregnation methods seems to be very complex. Although one still has much to study on these problems, it seems likely that considerable progress will be made in the near future.
